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RELATIVE ABUNDANCE OF PLANKTON OFF NAPLES,
FLORIDA, AND ASSOCIATED HYDROGRAPHIC DATA,
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Alexander Dragovich

Fishery Research Biologist
Bureau of Commercial Fisheries
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ABSTRACT

Some chemical, physical, and plankton characteristics of the
surface waters at Naples, Florida, have been investigated. Concen-
trations  of inorganic phosphate, total phosphate, nitrate-nitrite
nitrogen, carbohydrate, and protein were determined over a period
of 17.months. Water temperatures, salinities, occurrence, and com-
position of phytoplankton and zooplankton were also recorded.

INTRODUCTION

This study adds to the hydro-
graphic and biological data available
for the Florida red tide area. It is the
fifth report by the U. S. Bureau of
Commercial Fisheries on field studies
of the Florida red tide. The first four
reports were by Graham, Amison, and
Marvin (1954), Marvin (1955a},
Finucane and Dragovich (1959), and
Dragovich, Finucane, and May (1961).
Other studies on planktonic forms of
the Florida west coast have been made
by King (1950), Davis {1948 and 1950),
Davis and Williams (1950), and Gunter
et al. (1948). |

Knowledge of the species com-
position and relative abundance of
planktonic forms, together with as-
sociated physical and chemical param-
eters, is important in characterizing
a marine environment (Cleve, 1900,
and Russell, 1939). Previous plankton
analyses for the Florida red tide area
provide comparatively lifttle informa-

tion regarding coincident aquatic condi -
tions. In this report values for salinity,
temperature, 1norganic phosphorus,
total phosphorus, nitrate-nitrite nitro-
gen, carbohydrate, and protein are
given with abundance estimates of 48
taxa of phytoplankton and 13 zooplank-
ton taxa. These data cover the coastal
waters off Naples, Florida, for the
period March 1956 to August 1957,

MATERIALS AND METHODS

Surface samples of water were col -
lected from Naples Pier at Naples,

Florida (lat. 26°07.9'N., long. 81048,5’
W. Fig. 1). The mean low water depth

at the pier was 5 feet with a mean

tidal range of 2.1 feet. Three or four
times a month water samples were
taken with 2-liter Erlenmevyer flasks
for chemical analysis. Immediately
after collection the samples were
transferred to 200 mm. pyrex culture
vials, capped with solid polyethylene
screw caps, and sealed with plastic
electrician's tape. They were tested
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Figure 1.--Map of Naples area indicating station location, (The area included in this map is indicated as a black
rectangle on the inset,)

for total and inorganic phosphorus,
nitrate-nitrite nitrogen, carbohydrate,
and protein.

Temperature, salinity, and plank-
ton determinations were usually made
5 times a week. The particular col-

lection method employed was chosen
to permit detection of delicate or
minute organisms which would have
been fragmented or destroyed if col-
lected with a plankton net. Water sam-
ples to be analyzed for plankton were
collected like the chemical samples, in



2-liter Erlenmevyer flasks previously
rinsed with a portion of sample water,
and examined within 24 hours after
collection.

The counting technique for
Gymnodinium bveve and preparationof
the samples for the estimation of rela-
tive abundance of other organisms
were those described by Finucane and
Dragovich (1959). Abundance estimates
of microorganisms other than G, breve
were made as follows: three l-ml. por-
tions of the sample were pipetted from
just beneath the surface of the water
and placed on a 3-depression slide.
After microscopic examination of the
three aligquots, the abundance of phyto-
plankton forms was recorded in terms
of three categories: + = 1-24 cells per
ml.; ++ = 25-99 cells per ml.; and
+++ = 100 or more cells per ml. The
same procedure was employed for
zooplankton estimates, usingthese cat-
egories: x = 1-9 organisms per ml.;
xx = 10-49 organismsg per ml.; and
xxx = 50-100 organisms per ml.

The following physical and chemi-
cal methods were employed:

Water temperature: determined
with mercury thermometer calibrated
to the nearest 10th of a degree centi-
grade.

Salinity: determined by Mohr-
Knudsen method (Knudsen, 1901).

Nitrate-nitrite nitrogen: deter-
mined by the method of Zwicker and
Robinson (1944) as modified by Marvin
(1955Db).

Inorganic phosphorus: determined
according to the Robinson and Thomp-
son (1948) method.

Total phosphorus: determined by
the method of Harvey (1948).

Carbohydrates: determined bythe
method of Erdman and Little (1950)
as modified by Zein-Eldin and May
(1958).

Protein: determined by the method

of Wangersky (Collier, 1958) as modi-
fied by Marvin et al,, 1960.
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APPENDIX TABLES

EXPLANATION OF COLUMN HEADINGS AND SYMBOLS

Time Eastern Standard Time Symbols for phytoplankton abundance:
NO3-NOZ Nitrate-nitrite mnitrogen,
| L g at./ 1. + 1-24 cells per ml.
PO4—P Phosphate phosphorus, ++ 25-99 cells per ml.
ng.at./1. +++ 100 or more cells per ml.
In. Inorganic |
Tot. Total Symbols for zooplankton abundance:
Carbohydrate Arabinose equivalents, | |
mg./1. x 1-9 organisms per ml.
Protein Tyrosine equivalents, xx 10-49 organisms per ml.

mg./ 1. xxx 50-100 organisms per ml.



Table l.--Relative abundance of plankton with associated hydrographic data

Day 1

2

5

Time

BIOLOGICAL DATA
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—— o

__Gymnodinium breve
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_G. splendens

G. spp.
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Ceratium furca
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C. tripos _

__Gonyaulax spp.

Peridiniopsis spp.
Peridinium depressum
P. digitale

P. divergens

P, spp.

__Dinophysis tripos

D. spp.
Exuviellaz SPP.

Prorocentrum sp.

Silicnflagellidae

Euglena spp,

Peranema spp.

Meloslra spp. [ +
Skeletonema spp.
Chaetoceros spp.
Guinardia spyp "

Rhizosclenia spp.

Thalassiothrix SPP.

_Navicula spp.

Pleurosigma spp.
Nitzschia spp.
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APRIL 1956
Day 2 3 & 6 9 101117 1316
Time 1030 1050 0940 0955 0930 0920 0920 0930 0930 0955 0915
- W

Table 2.--Relative abundance of planktom with associated hydrographic data

BIOLOGICAL DATA

Unicellular Bianktun

Amphidinium spp.

17

18

19

Cochlodinium spp.

nnodinium br EVE.

G. simplex
G. splendens

G. SppP.

__Gyrodinium spirale

G. s5pp.

+{+]+

Torodinium sSpp.
Polykrikos spp.
Nematodinium spp.

20 23

24

25

—r————————
e L

Pouchetia spp.

Oxyrrhis spp.

Ceratium furca
C. fusus

C. tripos

Gonyaulax spp.

CIC R T T

26

27

30

1030 0900 0855 0935 0830 0835 0900 0835 0910

T O ——er A A .

Peridiniqpﬂis SPP.

Peridinium depressum
P. digitale
P, divergens

P, spp.

Dinophysis tripos

D. spp.

__ﬁxuviella SPp.

Prorocentrum sp.
Silicoflagellidae

Euglena spp. _

Peranema Bpp.

Melosira spp.

Skeletonema spp.

Chaetoceros S$pp.

Guinardia spp.

Rhizosolenilia spp.
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Thalassiothrix spp.

Navicula spp.

FPleurosigma spp.
Nitzschia spp. ..
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Table 2. cont'd

Day 2 3 4 6 9 10 11 12 13 16 17 18 19 20 23 24 25 26 27 30
Time 1030 1050 0940 0955 0930 0920 0920 0930 0930 0955 0915 1030 0900 0855 0935 0830 0835 0900 0835 0910

oo wn | L --
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Unidentified
phytoplankton _ R

Strombidium sp.
Unidentified
Halteriidae
Tintinnopsis apg
Onidentified
Tintinmmidae
Vorticella spp.
Cothurnia sp.
Pleuronema sp.
Unidentified ciliates
Multicellular plankton

_——_— —_—t,—_———_—_——e - e ——

Proalea sp.’

chaeta sp.
Unidentified Rotifera
Copepoda
Ostracoda

Chaetopoda

Coelenterata
Hauplii

Megalops and Zoocea
Veliger
__Trochophore
Echinoderm larvae

Plsces larvae

HYDROGRAPEIC DATA -

RS — A —— — _——— —

- o me o s —— ——— T e =T

Temperature, °C. l 22.0 | 22, 01 22.9] 24.6123.6]22.3]21.9]19.9]20.8
Salinity, A 37.0]36.8137.0[37.2137.3]|37.2]|37.2|37.3]37.3
NO3-NO2 3

In, PO, -P 0.5

Tot. POsz-F ) | 0.8 ]

Carbohydrate ] 0.5 ]

Protein 1.0 |




Table 3.--Relative abundance of plankton with associated hydrographic data

Day 1 2 3

Time 0908 0830 1040

MAY 1956

L 7 8 9 10 11 14 15 16 17 18 21 22 23 7%
0845 0930 0950 1035 0920 0850 0900 0847
W

BIOLOGLCAL DATA

Unicellular Elanktun

Amphidinium spp. _l

Cochledinivm spp. i ¥

Gymnodinium breve
G. Bimpl_e.x

|

25

1025 0935

28
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N
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__G. spp. ] | + | +

+|+|+

Gyrodinium spirale
G. spp. + + +
Torodinium spp.
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Polykrikos spp. +

Nematodinium spp.

Pouchetia spp.

Oxyrrhis spp.
Ceratium furca
C. fuaus

C. tripos ~ I

Gonyaulax Spp.

Peridiniopsis spp.

_ Peridinium depressum !

P. digitale
P. divergens

P. spp. +

Dinophysis tripos .
D. 8pp.

Exuviella spp. :

__Frorocentrum sp.

Silicoflagellidae
Euglena spp.

Peranema spp.

He_lus ira spp.

Skeletonema spp.
Chaetoceros spp. +

Guinardia spp.
Rhizosvlenia spp.
Thalassiothrix s

Navicuila Spp.

Pleurnsigma SPP.

Nitzschia spp.




Table 3. cont'd
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Time 0908 0830 1040 0845 0930 0950 1035 0920 0850 0900 0847 1025 0935 1000 0900 1055 0840 0830 0840 1000 0850 0350
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BIOLOGICAL DATA
Unicellular plankton
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++
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Synchaeta sp. . }::::Ei_ o ! 1 [——
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X
|

Pizces larvae
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Table 4.--Relative abundance of plankton with asscciated hydrographic data

JUNE

1956

Day

1

4

5

6

7

8

11

12 13

14

13

18 19 20

21 22 25 26 27 28 29

Time

08350

1250

1033

1010 0940 0900 0340 0850

10053

1040 0500 0930 0930 0845 0910 0840 0845 0845 0830

—_Amphidinium spp.

1055 0%00

i

N s o i s o mEm L L e e — = .

Cochlodinium spp.

Gymnodinlum breve

-

G. si@plex

G. splendens

-

G. sSpp. | +
erudinium.sgirale i

G. SPpPPp..

+

Torodinium spp.
Polykrikos spp.

Nematodinium spp.

Pouchetia spp.

Oﬁxrrhis SPP.

Ceratium furca

$. fusus

C. tripos

Gonyaulax spp.

Peridiniopsis spp.

Peridinium depressum

P, digitale

P. divergens

P, spp.

Dinughzsis tripos

D. spp.

Exuviella spp.

i

Prorocentrum sp.

Silicoflagellidae

Euglena spp.

_rfgyanema SpPp.

Melosira spp.

Skeletonema spp.

Chaetoceros spp.

Guipnardia spp.

+| +

ML

HE

+
+|+

Rhizosolenia spp.

Thalassiothrix spp.

Navicula SPP-

__Pleurosigma spp.
Nitzschia SPP.




Table 4. cont'd
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Halteriidae 1
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e T ——r e
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Table 5.--Relative abundance of plankton with associated hydrographic data

JULY 1956

Day 2 3 5 b 9 10 11 12 13 16 L7 13 19 20 23 24 25 26 27 30 31

Time 0910 0950 0830 0825 0850 0950 0925 0900 0935 0915 0915 0830 0845 0915 0900 _ 0830 0845 0840 0830 0930 0830

£%m=h= = = ¥ = l - f_.‘—=J====ﬂ-— = - L:

Amphidinium spp.

Unicellular Blanktnn l _l
o ) T et

__Cochlodinjum spp. | I —_ . —
~Gymnodiniun breve S I S A N

G. simplex j 1 _I

G. splendens +
G. 9pp. + + + + + + ++ + + + + + + + + + +

+|+

Gyrodinium sgirale ) 1. 1
_G.spp. T 1= [ 1+ 1
Torodinium spp. +

Polykrikos spp. + | 1 _Ji
Nematodinium spp. |

Pouchetia spp.

1 i 1- * -
Oxyrrhis spp. ' | I | | 1
Ceratium furca N

C. fusus |

C. tripos _ | 1

Gonyaulax spp. : _ { _ 3

Peridiniopsis spp. _— | L e L —
Peridinium depressum _ ' | 1 ol
P, digitale

P. dive:aeus

P. spPp. + + + + + + + + + o+ +

Dinophysis tripos

D. SPP.- " + e -

Exuviella spp.

Proxocentrum sp, + + Y

Silicoflagellidae I I

Euglena spp.

Melosira SPP.

Feranema spp. I {
“Welosiraspp. [ F T | T 1 ' —
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Chaetoceros spp. F + + + + + T + + + + + + + + + + +
+

Guinardia spp. l

Rhizosclenia spp. +

+| +| +
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+
4
i
—
—
1+
-

Thalassiothrix spp. 1r | I A
__Navicula spp.

Pleurosigma spp.

Nitzschia spp. P+ + +

Grammatophora spp.




Table 5. cont'd

Day 2 3 5 6 9 o 11 12 13 16 17 18 19 20 23 _ 24 25 26 27 30 31

Time 0910 0950 0830 0825 0850 0950 0925 0900 0935 0915 0915 0830 0845 0915 0900 0830 0845 0840 0830 0930 0830

i I * ( l | |
BIOLOGLCAL DATA | ! I l | l . _ | - =

Unicellular glanktnn I l T' | o d i 1
Unidentified

phytoplankton gt | =+ | =] = =+ =+ | =+ | =+ =+ | =+ |+ | 4+ | ++ | H+ | +H § = | ++ 1 + | ++ | + ++

Strombidium sp.

Unidentified
Halteriidae i

Tinctinnopsis spp.
Unidentified
Tintinnidae

Vorticella spp. + + +

Cothurnia sp. _ .

Pleuronema sp.

nidentified ciliates

1 1+ F + ¥ | + + + x + + +
Multicellular plankron

Proales sp. i 1

synchaeta sp. | T |
Unidentified Rotifera
Copepoda 1

Ostracoda | }

Chaetopoda ] ] |

o
>

Coelenterata X

p X
Nauplii X 1 _1 — -

Megalups and Zooea | |
Veliper '

il - e — i n—

Trochophore

Fchinoderm larvae #
Pisces larvae | .

b

HYDROGRAPHIC DATA | | g

- 0.5129.9]30.0
T ature, °C. 28.9 | 29.4 | 28. 30.1 [30.0 |31.0{30.4 {31.0]131.0]3
sﬁﬁ'ﬁ’itﬁzz‘ : 38.0 [38.0 [38.0138.2[38.2} 38.3138.1}138.2138.4

L
o
O
1a)
o
o
(P
fad
)
-
'
¥ |
toned
(W)
~
]
Lt | D
CO WO
&
L fl

Noj_mz . _+ . 0.0

o] O IO
Fl o e ] 00

Tﬂt- POE‘_-P

Carbohydrate

0
8
0
Tn. PO,-P I_ B t.2] ?_
0
0

S| O S (O =100
— = O] o a2 [OD N

e
oo

0.9
0.0

Protein |




Table 6.--Relative abundance of plankton with associated hydrographic data

. AUGUST 1956

——

"Day 1 2 3 6 7 8 9 10 13 _1& 15 _ 16 17 20 21 i 30
: 5 L 22 23 24 27 33 29 30 1
Time 0830 0840 0820 0945 0830 0845 0845 0830 0915 0840 0930 0845 0830 0900 0900 0905 0845 1120 0845 0840 0900 0555 1300

T_ !
=T : E = ==l_=F== 4 ==y
Amphidinium spp.-

- - . —
Cochlodinium spp. [ | R f T T L —
Gymnodinium breve ] | - 5 }
[ 1 1T 1 ]

G. simplex

G. splendens +
— ] =

BICLOGICAL DATA
R T ———
Unicellular plankton

+
...I_
+[+
+

G. spp. _ e
Gyrodinium spirale - [ ] T
G. spp. _ + + ]' + + ¥ | | + + + L_-+ + + + + +

Torodinium SPP. | r
—Torodini 4 1 N | ]

Pelykrikos spp. 1
Nematodinium spp. ' ' T

Pouchetia spp. _:_ f_' { ! } i
. Oxyrrhis spp. . [ T e .
__Ceratium furca t— T - - ' L {

__C. fusus o ] [

C, tripos T —t— | -

Guqyaufzx Spp. T I — ¢ | [ |

Peridiniopsis spp. T + + | [ T T I s -

Peridinium depressum B T | [_;_
__P. digitale

P, divergens _ _ |

P. spp. . + + +

Dinophysis tripos I

D. spp. o “ +—

Exuviella spp. + I

Prorocentrum S8p. T

Silicoflagellidae

+
Euglena Spp. T [:‘ “ -1+ -
Peranema Spp. | [
- — - - " — -
Melosira spp. L + + ] + + T " —_Fﬁ—_i—
__lkloslia Spp 1 - 4—
-+t

h
+ ++
Skeletonema spp. _J
Chaetoceros spp. + + + + T T Y T yury T " l e ] 4
+ e o ]

Guinardia Spp. ‘ I [ I [
Rhizosolenia SPP - p

Thallasiothrix spp. i { | T l PPN ER—— ‘
. F il .
%_

Navicula spp, _
Pleurvsigma spp. , ¥ o r

y ' — -1
Nitzschia spp. i | ' ! n l [ | ' -1 - r | P

+| +
+
-
—
1
+
+
+

+

|
_
—




Table 6. cont'd

Day 1 2 3 6 7 8 9 10 13 14 15 16 17 %0 21 22 23 24 27 28 29 30 31
o830 0840 0820 0945 0830 084S 0845 0830 0915 0840 0930 0845 0830 0900 0900 0905 0843 1120 0845 0840 0900 0855 1000

T ] 1 ' i l
BIOLOGICAL DATA I | | |

Unicellular plankton 1 | 1 1 F_ | 1 4

Grammatophora spp.
Unidentified |
phytoplankton ++ -+ ++ -+ ++ ++ ++ +— ++ ++ ++ ++ + ++ = ++ ++ ++ ) + ++ 4=+
Strombidium sp. 1 1
Unidentified
__Halteriidae |
Tintinnopsis spp. + + + + + + + + o +
Unidentified ‘
Tintinnidae 1 _
Vorticella spp. + + + + + + + + _;L
Cothurnia sp. T
Pleuronema sp.
ﬁhidEntified ciliates + + + + + + b ~+ + + + + ¢ + + + + ; +

"Multicellular plankton

Proales sp. i
Synchaeia sp. l
Unidentified Rotilera X X x
CGP_E'[JG da 'y | W 4 H X
Ostracoda -
Chaetopoda | [ .
Coelenterata | ]

Nﬂuplii W MM |
Megalaps and Zooea X X XX X %X X r
Veliger
Trochophore _
Echinoderm larvae % |
Pisces larvae X . 1

|

HYDROGRAPHIC DATA
——— _—————=—

o i —
“Temperature, "C. 30.0 | 3 30.1]31.9131.2]31.0]31.1131.0]30.8]31.0
Salinity, Ae 37.9] 3 38.1136.2]38.4]38.2}38.1[38.2]38.2138.1

[
L2
=

0] 30.0129.
g.21138.2]37,

(Wh g (WA
OE | et
oo
LTS (WL
—
-

s
Co
ﬁ:t:
‘L-»J L
oo -

o oo |
=lo |
|

1.0

8.1

NO3-NO7 0.6
In. PO,-P 0.3
_-rf'l:}t-_. Pﬂa—P 1.0
1.4

G-z

o
HHE
4
el IF ek I e
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F—
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—lun]isd e | WD
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BIOLOG

Table 7.--Relative abundance of plankton with associated hydrographic data

Day

L

5

Time 0920 0845 0855 0842 0830 0855 0830 0830 0900 0900 0832 0835 0B45 0830 0845 0830 0830 0830 0830

DATA

Unicellular -lankton

__phidinium 3

" Cochlodinium sgg.
gzgggdinium breve

b

7

10

11

SEPTEMBER

12

13

14

— ——— e ) T — o o

_G. simplex

_G. splendens

G. spp.

Gyrodinium spirale

G. 8

Torodinium spp.
Polykrikos spp.

17

. — ———— TR A Bl . el e+ gy

1956

18

19

20

21

24

— —— .
—_ T e - E—————

— Nematodinium spp.
Pouchetia spp.

I'I'hiﬂ H (LR,
Ceratium furca
C. fusus

25

26

27

C. tripos

Gonyaulax spp.

Peridiniopsis app.
Peridinium depressum

P. digitale

P. divergens

P. spp.
_Dinophysis tripos

I.

e

Exuviella s

Prorocentrum 8P,

Silicoflagellidae

Euglena spp.
— Peranema spp.

Melosira SPP.

Skeletronema SPP.

Chaetoceros s

Guinardia spp.
Rhizosolenia spp.
Thalasgicthrix spp.

Navicula spp.

Pleurosigma spp.

___Hitzsch:}_a a




Table 7. cont'd

Day 4 5 6 7 o 11 12 13 14 17 18 19 20 21 24 _ 25 26 27 28
Time 0920 0845 0855 0842 0830 0855 0830 0830 0900 0900 0837 0835 0845 0830 0845 0830 0830 0830 0830

e

BIOLOGICAL DATA o I B
Unicellular plankton
Grammatophora spp.

Unidentified
phytoplankton ++ ++
Strombidium sp.
Unidentified -
Halteriidae ]
Tintinnopsis sﬁﬁ. '
Unidentified
Tintinnidae
Vorticella spp.
Cothurnia sp.
Pleuronema sp.
Unidentified ciliates
Multicellular plankton

Proales EP.
Synchaeta gp.
Unidentified Rotifera | 1
Copepoda -
__Ostracoda

Chaetopoda

__Coelenterata
Nauplii { X
Megalops and Zooea 1
Veliger
Trochophore
Echinoderm larvae
Pisces larvae

++ ++

HYDROGRAPHIC DATA

Temperature, °C. | 29.9
Salinity, 4 137.6
HQ&*HDz' -
In. PO, -P
“Tot. PO,-P

_barbﬁhxdrate
_Protein




Table 8.--Relative abundance of plankton with associated hydrographic data

OCTOBEHR

1956

Day

1 2

3

—

& 3 8

9

10

11

12 15

16

17

18 19 22

23 24

2

26

25

31

Time

1005 0830 0900 0845

1000

1045

BIOLOGLCAL DATA \

Unicellular plankion

4

0900 0820 0830 0825 0825 0900 0830 0830 0830 0830 0900 0830 0830

rneeo 0830 0830

__Amphidinium spp.

Cochlodinium spp.

Gymnodinium breve

G. simplex

-

G. splendens

—~. SPP.

+|+

|+

Gyrodinium spirale

G. SpP-

Torodinium spp.
Polykrikos spp. |

Nematodinium SPP.
Pouchetia spp.

Oxyrrhis spp.

Ceratium furca

C. fusus
C. triEps

,rJGﬂnyaulax SpPp.

Peridiniopsis spp.

Peridinium depressum

P. digitale

e
__P. divergens

P. spp.

Dinophysis tripos

D. spp.

Exuviella spp.

Prorocentrum sp.

Sillcuflagellidae

Euglena spp.

Peranema spp.

Melosira Spp.

Skeletonema spp.

Chaetoceros SPPp.

Ggipardia SPP.

Rhizoseolenia spp.

Thalassiothrix SPP -

Navicula SPP.

Pleurﬂsigma Spp.
Nitquhia Spp.




Table 8. cont'd

Day 1 2 3 4 5 8 9 0 11 1z 15 16 17 18 139 22 23 324 25 26 29 31
Time 0900 0820 0830 0825 0825 0900 0830 0830 0830 0830 0900 0830 0830 1005 0830 0900 0845 0900 0830 0830 1000 1045

L

BIOLOGICAL DATA L | ==T 1
Unicellular plankton \ |

Grammatophora spp.
Unidentified
hvtoplankton == 4+ L. ++ ++ ++ ++ ++ ++ +-+ -+ 4+ + -_-I+ ++ __'|—l' ++ ++ ++ ++ ++ _l ++4- -+t
Strombidium sp. _I_ |
Unidentified =1
Halterjidae |
Tintinnopsis sSpp. 1 L - i ! —_—
Unidentified |
Tintinnidae | _
Vorticella spp. | + + |
Cothurnia sp. I
Pleuronema sp. _ _ _1_
Unidentified ciliates + + + + +
Multicellular plankton

Proales sp. ] . L { :
Synchaeta ap.

Unidentified Rotifera X | |
Copepoda X X X L x | X 1
- j ]

+| +
+
+

Ostracoda
Chaetgpoda
Coelenterata
Nauplidi 1 _
Megalops and Zooea X | |
Veliger ] :
Trochophore
Echinoderm larvae
Pisces larvae X X

"
P

HYDROGRAPHIC DATA
Temperature, °C. 27.5] 27.2| 28.0 | 28.
Salinity, A } 36.5]| 36.5] 36.7 | 36,
NGS-NQE 0.

- In. POa-P
Tat. PO, -P

“Earboﬂgﬂrate“
Protein

27.8 129.0 {27.8 | 27
36.4 [36.7 {36,3 | 36.

L | OO

Lt [ 1D
CRHIO o100 |hvi-d
(o) Lany B T

e

N MY PN IO PN 20N b

OO | O

|-




Table 9.--Relative abundance of plankton with associated hydrographic data

NOVEMBER 1956

Day 1 2 5 6 7 8 9 13 14 15 16 19 20 21 23 26 27 28 130
Time 0840 0820 0900 0830 0830 0830 0840 0825 0930 0910 0930 0845 0900 0845 0825 0900 0840 0840 0825

BIOLOGICAL DATA I N
Unicellular plankton [ _,_______________. T -___—_—__" S b

Amphidinium spp. | B
Cochlodinium SPP.

__Gymnodinium breve
G. simplex o

G. splendens 1 1

G. 8pp. + +-| +
Gyrodinium spirale

G. SPP.

Torodinium spp.
Polykrikos spp.

Nematodinium spp.
Pouchetia spp. ]
Oxyrrhis spp. |

Ceratium furca
C. fusus
C. tripns

Gonyaulax spp.

Peridiniopsis spp.
Peridinium depressum I
P, digitale ————
P. divergens
P. spp. + + 1 + + _J
Dinophysis tripos i l |
D. spp. | I

Exuviella app.

2 =

_rProrocentrum sp. | |
Silicoflagellidae
Euglena spp. —
Peranema spp. H 1

Melosira spp.
Skeletonema 8PP,

Chaetoceros spp.
Guinardia spp.

Rhizosclenia spp.
Thalassiothrix s

Navicula 8pp. '

Pleurosigma spp. |
Nitzschia spp.




Table 9, c¢ont'd

Day 1 2 5 6 7 8 9 13 19 20 21 23 26 27 28 30
Time 0840 0820 0900 0830 0830 0830 0840 0825 0930 0910 0930 0845 0000 0845 0825 0900 0840 0840 0825

— .

Unidentified
phgtuplanktnn

Unicellular planktom . --- ‘ | —_—
_Grammatophora spp. '1 _ — -
i ++ ++ + ++

l hx

Stombidium sap,
Unidentified

___Halteriidae _
Tintinnopsis spp.

+ +

+
+ +
+ +
+ +

+ +

Unidentified
Tintinnidae | : 4 ! 1 L

+
+
+
=}
+
+

|
o+

Vorticella spp. _ _ |
Cothurnia sp.
Pleuronema sp.

Unidentified ciliates + + + + + + + ++ | + + + + 1 + + + |+

- ﬂ
Multicellular plankton | | | , | 1
Proales sp.

Synchaeta sp. . .
Unidentified Rotifera X p:
Copepecda

Ostracoda

Chaetopoda

Coelenterata

Nauplii

-
v

Megalops and Zooea

Veligerx )

Trochophore [

Echinoderm larvae

Piaces larvae

k

Y DROCRAYHIC DATA e L.

L ]

[22.1 {22.0 | 22.0 [ 22.0 [19.0 | 19.8 [18.5 | 17,0 | 18.8
[35.8 [36.1 [36.3 [36.2 | 36.2 | 36.3 | 36.

Lad | NS
wpo
oo

oo
Q0 | L2
L
4 =
Ln
L2
\n
|
L
LN
=
o

Temperature, °C.
Salinity, Z

0.8

mB-mz

In. PO,-P 1.7

Tok. Pﬂﬁ_:ﬁ 1.7

-

_Carbohydrate

|

Sl=0 | S { & |Wh]e—=]
o e | & uicﬂ

1_ 2.4 ] '":‘“'“"1 o
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Table 10.--Relative abundance of plankton with associated hydrographic data

DECEMEBEBER

Day

3 4 3

6

7

10 11 12 13 14

1956

1/ 18 1% 20 21

26

27

31

BICLOGICAL DATA

. = ———rr
Unicellular Elanktcn

Amphidinium spp.

Time 0915 0945 0915 0900 0855 0915 0845 0825 0840 0825 0855 0925 0900 0955 0830 0830 0930 0850

Cochlodinium spp.

Gymnodinium breve

G. simplex
G. splendens

G. spp.

Gvrodinium sgpirale

G. spp.

Torodinium spp.

Polykrikos spp.

1

Nematodinium spp.

—t—

Pouchetia spp.
Oxyrrhis spp.

Ceratium furca

C. fusus

C. triEEs _
Genyaulax spp.

-—-—-_——-—ﬁ_

__Peridiniopsis spp.

Peridinium depressum

P. digitale

P. divergens

P, spp.

Dinophyseis tripos

D. spp.

Exuviella SPP.-

Prorocentrum sp.
Silicoflagellidae

Euglena SPP.

__Feranema spp.

Melosira spp.

Skeletonema SPp .-

Chaetoceros SPP.-
_Guinardia spp.

Rhizosolenia spp.

Thalassiothrix spp.

Navicula Spp.

Pleurosigma S0P,

Nitzschia s




Table 10. cont'd

Day 3 4 5 b 7 10 11 12 13 14 17 18 19 20 21 26 27 31

Time 0915 0945 0915 0900 0855 0915 0845 (0825 0840 0825 0855 0925 0900 0955 0830 03830 0930 0850

BIOLOGICAL, DATA

— — e - e e e e = = o = 3 = = ————— SSSERIRE TECE
l{nicellular Elanktcn [ | -
Grammatophora spp. . ;],

Unidentified

phytoplankton ++ ++ ++ ++ o + ++ ++ + + ++ ++ ++
Strombidium sp. _J | ! | i o

UInidentified I
' -

Halteriidae + + +
Tintinnopsis Spp. + + | + + + +++-I +

Unidentified ' !
Tintinnidae : 4
+ + + | +

Cothurnia sp.

Vorticella spp. _ + + + + § + ] + + tl +

Pleuronema sp. B ] | 1

Unidentified ciliates + + ++ ++ + + + + + + 4+ + + + + + |+ |

“Fulticellular plankton _ I I ISR IR R IS S N
Proales sp. | —__—-_

Synchaeta sp. | [ : _l | |

Inidentified Rotifera X X 1 X X X | X X 1
Copepoda X I _ ] [ | X X

Ostracoda ! -

Chaetopoda I A A B A S I

Coelenterata
Nauplii !

Hegalnps and Zooea i | ] |

Veliger _ _

Trochophore

Echincoderm larvae
Plsces larvae X

HYDROGRAPHIC DATA

T —— T = — e ———— Tl YT R~ =R | R R . Y- S—. =

| L T T T Er——

I T T e — -- - — e e m am m e E am aa  E—SE EEEL  L E l T —— —- ————

. . .U
36.6 % 36, 5 36.5 [ 36- 6 136.8

emperature, L.
Salinity, A

N03-I~H}2

“In. PO,-P

Tot . PQA-P

Carbohydrate

Protein




Table 11.--Relative abundance of plankton with associated hydrographic data

JANUARY 1957
Day 1 2 3 4 7 8 9 10 11 14 15 16 17 18 21 22 23 24 25 28 29 30 31
Time 0855 1050 0835 0820 0940 0835 0835, 0835 0845 0910 0855 0837 0925 0835 0900 0940 0920 0940. 0830 0830 0825 0325] 0840
i
rorogicAL bata | | | l A =L l ]
Unicellular plankton 1
Amphidinium spp. |

Cochlodinium spp.

__Eymnﬂdinium.hreve

G. simplex

G. splendens

_G. SPp.

Gyrodinium spirélq

G. spp.

Torodinium spp.

Polykrikos spp.

Nematodinium spp.

Pouchetia spr
Oxyrrhis spp.

Ceratium furca

. fusus

C. tripos

Gﬂnxaulax SPP.

Peridiniopsis s
Peridinium depressum
P. digltale

P. divergens

P. spp.

Dinnghxsis tripns

D, sSpp.
Exuviella spp.

Prorocentrum sp.

Silicuflagellidae

Egglena SPP-

Peranema 8PP .-

|

Melosgira 8PP,

Skeletonema s
Chaetoceros spp.

Guinardia spp.

Rhizosolenia spp,
Thalassiothrix app.

Navicula spp.

Pleurosigma spp.

Nitzschia spp.




Table 11. cont'd

B Day 1 2 3 L 7 B 9 10 11 14 15 16 17 18 21 23 23 24 25 28 29 30 _ 31
Time 0855 1050 0835 0820 0940 0835 0835 0835 0845 0910 0855 0937 0925 0835 0900 0940 0920 0940 0830 0830 0825 0825 0840

BIOLOGICAL DATA e S S _
Dnicellular plamkton |

n
|

Grammatophora spp. '
Unidentified
shytoplankton ++ + | +H

___Strombidium sp.
Unidentified
Halteriidae +
Tintinnopsis spp. +
Unidentified
Tintinnidae
Vorticella spp. +
Cothurnia sp.
Pleuronema sp.

Unidentified ciliates + +
Multicellular plankton l
Proales 5p. _ 1 ]

synchaeta sp. .
___Unidentified Rotifera _l

Copepoda X
{Ostracodsa

Chaetopoda !
. Coelenteragﬂ. i 1
Nauplii_ | | X

Megalops and Zooea 1 .x %
Veliger |

ITnchnphan |
i

Echinoderm larvae ' | | '
Pisces larvae

HYDROGRAPHIC DATA
Temperature, °C. 3,
Salinity, f
Iﬂ- Pﬂ‘:l'-P 1;0

Tot. PO&“P : 1.0
Carbohydrate 1.5
0.6

Protein ~ T

+ |+

P




Table 12--Relative abundance of plankton with asscciated hydrographic data

FEBRUARY

1957

Da

Time 1015 0850 0925 0835 1010 0930 1015 0910 0850 0835 0830 0900 0835 0855 0835 0910 0825

1

BIOLOGICAL DATA

Unicellular plankton

e N — - —— N - —— ——

4

5

6

7

B .

11

12

13 14

15 18

19

20

Amphidinium spp.

Cochlodinium spp. |
Giﬁﬁodinium breve |

G. simplex

—

G. splendens

21

25

26

27 28

0825 0845

G. SpPp-

+

Gyrodinium spirale

G. SpPpP.

+

Torodinium spp.
Polykrikos spp.

Nematodinium Bpp.

Pouchetia SPP -

e

0 rhis spp. h
Ceratium furca |

C. fusus

C. tripos

l—-—-*—-n

Gnnyaulax SpP.

Peridiniopsis spp.

Peridinium depressum
P, digitale |

P. divergens

‘

P. Bpp.

+

Dinophysis tripos

D, SpP.

Exuviella spp.

Proroceantrum sp. | I

Silicoflagellidae

Euglena EPP.

Peranema SPP .

Melosira spp.

Skeletonema spp.
Chaetocexos spp.

Guinardia spp.

Rhizosolenia spp.

Thalassiothrix spp.

Navicula spp.

FPleurosgigma spp. | |




Table 12. cont'd

Day 1 A 5 6 7 3 1 12 13 14 15 18 19 20 2125 26 27 _ 28

Time 1015 08350 0925 0835 1010 0930 1015 0910 0850 0835 0830 0900 0835 0855 0835 0910 0825 0825 0845

BIOLOGICAL DATA

J— e T P S — e TEENT AN FEE pe— — — ——

" Nitzschia 8DP. | | +

Grammatophora sSpp.

Unidentified
hvtoplankton +- ++ ++ n

Strombidium sp.

n:lular glanktun -- i = S -
' -
.H

Unidentified
Halteriidae

+ +
++
+
+
+

Tintinnopsis spp. + + |

Unidgntified
Tintinnidae

Vorticella spp. + + +

" Cothurnia 8p.

Pleuronema Ssp.

Unidentified ciliates + + + +

Multicellular plankton

Proales sp.

chaeta sp.
Unidentified Rotifera X x

CnEeEda | | 1 %

Qstracocda

JEhaetupoda
Gnqlpnterata

Hﬂuglii

Hﬂgaluga and Zooea x |
Veliger

Trochophore

Echincderm larvae
Pisces larvae X

—_— ] ! | 1

HYDROGRAPHIC DATA _

"—"“‘P‘flt“fﬁ : .0 22.21 23,21 22,7
Salinity, lil .

36.4 135.9 |1 36.4 {3 36.1 136.2135.8 13

-y !

H:B-Nﬂz |

In. PO,-P 1 | |
Tat. ﬁa—l’

= A
o Ol A —]om
A E D OO N
Ln-l‘-"-:.n:--r-"--.l

DS -

Carbohydrate | | P

Protein




Table 13.--Relative abundance of plankton with associated hydrographic data

MARCH

1957

Day
Time 0830 0920 0830 0840 (840 0845 0855 0820 0825 0825 0825 0910 0840 0940 0915 0900 0910 0840 0840 0835

1

4

5

6

7

8

11

2 13 1A

15

18

9 2 2z 2z 2 ® 7 2

BIOLOGLICAL DATA
Unicellular plankton

Amphidinium spp.

Cochlodinium spp.

i

Gymnodinium breve

G. simplex

G. splendens

(s,
G
G'

S00.
odinium spirale

BPP.

_Torodinium spp.

Pnlikrikus BpPPp .

Nematodinium spp.

Ceratium furca

C. fusus

C. tripos

Gonyaulax spp.

Peridiniopeis app.
Peridinium depressum

P. digitale

P. divergens

P. spp.

Dinqphyais tripos

Dl B-
Exuviella spp.
Prorocentrum sp.

__ Silicoflagellidae

Euglena spp.

Peranema SPP-

Melosira BPP.

Skeletonema spp.
Chaetoceros spp.
Guinardia spp.

Rhizogsolenia spp.

Thalassiothrix SPP.

Navicula Spp.

Pleurosigma spp.
Nitzschia spp.




Table 13. cont'd

Day L 4 5 6 7 8 11 12 13 14 15 18 19 20 21 22 25 26 27 29 _
Time 0830 0920 0830 0840 0840 0845 0855 0820 0825 0825 0825 0910 0840 0940 0915 090 0910 0840 0840 0835

BIOLOGTCAL DATA
Unicellular plankton
Grammatophora spp.
Unidentified
hytoplankton +
Strombidium sp.
Unidentified
Halteriidae
Tintinnopsis spp. T
Unidentified

Tintinnidae
Vorticella spp.
Cothurnia sp.
Pleuronema sp.
Unidentified ciliates + ‘ ++ +

Multicellular plankton

__Proales sp.
Synchaeta sp.
Unldentified Rotifera

Copepoda / X X X X

Ostracoda l
Chaetopoda
Coelenterata X i | B )
Nauplii _ X | = X | X ] X X X X r | x ‘
Megalops and Zooea X

Veliger | -1 1t r f i 1. X | x —

Trochophore

Echinoderm larvae [ 1 ' g I ] | [
Pisces larvae X ! | _
HYDROGRAPHILC _ . , i N

Temperature, °C. 20.97 21.0] 21.5) 21.2) 21.5121.07118.8]113.51 20.21 20.8) 21. o[ 22,8 %
Salinity, A . . 8 . 4] 33. . .3 L . .U . .8 | 34.8

NOq-NC» 2
In, PO,-P l 1.
Tot. PO -P 1

—Earbnhydrate ‘ J, |
Protein 6,17 , 1 8.5 [ )

[ T e e F—E— . AR — ——

— T e —_— D — e e i — e—— — .

he ikl kil nmr = s At P R R VEE A e e trtr PR "R R e ] e m e WY —— —E—— ——— TE— EEE T e e e e ] T P ¢ e e e e e ek —— e ——— e, — e AL " e R B et e e e e —_—— e e —— ————
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Tahle 14,--Relative abundance of plankton with associated hydrographic data

APRITL 1957

Day 1 2 3 4 5 8 9 10 11 12 15 16 17 18 19 22 25 26
~ _Time 0925 0825 0930 0910 0835 0855 1020 0820 0830 1320 0850 0835 0830 0820 083510825 0320 0830 0830 0835 0930 ugw
BIOLOGICAL DATA | I — L1 — B i l
Unicellular plankton

Amphidinium spp.
Cochlodinium spp.

__Gymnodinium breve
G. simplex

G. splendens _
G. SPP.

Gyrodinium spirale
G. spp.
Torodinium spp.
Polykrikos spp.

Hematodinium.sgg.
Pouchetia Spp

Oxyrrhis spp. ‘ | | | L
¥

Ceratium furca + +

C. fusus I | —

C. tripos
Gonyaulax spp.

Peridiniopsis spp.
Peridinium depressum I |
P. digitale 1 l A IR 1
P. divergens |

+ +

P. spp.

Dinophysis tripos ] 1
D, spp. | ‘
Exuviella SPP. | [ |

Prorocentrum Sp. + + + T + +
Silicoflagellidae +

+[+
+

|

Euglena spp.

+
__Peranema spp. +
Melosira spp. | + + |+ + + + + +
Skeletonema spp. 1+ ]
+

_._
| 4
[ |
il

Chaetoceros Spp. | +
Guinardia spp.
Rhizosolenia s
Thalassiothrix s
Navicula spp.
Pleurosigma spp.
Nitzschia spp.

++|+
+| +




Table 14.

cont'd

D_y 1

2

3 4

11 12 15 16 17 18 19 22 24 25 26 _ 29 30

Time (0925 0825 0930 0910 0335 0855

1020 0320 0830 1320 0850 0835 0830 0820 0835 0825 0830 0830 0835 0930 0910

BIQLOGICAL DATA
Unicellular
Grammatngbnra SPP-

S

Unidentified

phytoplankton
Strombidium sp.

IInidentified
Haelteriidae

__&intinnn sia »a
Unidentified
Tintinnidae

Vorticella spp.

Cothurnia sp.

Pleuronema sp.
Unidentified ciliates

Multicellular plankton

Proales sp.

Synchaeta 8p.

Unidentified Rotifera

CﬂEeEgda

Qstracoda

Chaetopoda
Coelenterata

Hauplii

'Hegalnnﬂ and Zooea X

X

Veliger
Trochophore
Echinoderm larvae

Pisces larvae

HYDROGRAPHIC DATA

Temperature °C.

Salinity, ,

—_——— 1 —uE o us s

T72.2]
34.6

34.6

g

23.5 | 23.4 | 24.5

35,2 135.1 135.3

1.5
0.3

Carbohydrate

1.2

Protein




Table 15.-~Relative abundance of plankton with associated hydrographic data

MAY

1957

Day 1 2 3 6 7 3] 9
Time 0830 0840 0835 0915 0830 0825 0830 (0830 0920 0825 0910 0750 0840 0900 0825 0900 0835 0840

10

BIOLOGICAL DATA

13

14

15 16

17

20 21 22 23 24

LT T

Unicellufar Elanktun

Amphidinium spp.

+

Cochlodinium spp.

__Gymnodinium breve
__G. simplex

G. splendens

. 8pp.

-.|-
+|+

Gyrodinium spirale

G. SPP.

Torodinium spp.

+|+

__Polykrikos

Nematodiniwm spp.

oy

Pouchetia spp.

i -

Oxyrrhis spp.

Ceratium furca

C., fusus

{l_._ tripos

Gonvaulax spp,

s T M —

_Peridiniopsis spp.

Peridinium dqpressum

P, digitale

!

P. divergens

P. spp.

Dinnphysis'E}ipnﬁ

D. spp.

Exuviella spp.

Prorocentrum Sp.

Silicoflagellidsge

__Euglena spp.
Peranema spp.

Melosira spp.

Skeletonema spp.

Chaetoceros spp.

Guinardia gpp.

Rhizosolenia spp.

__Thalassiothrix spp.
Navicula spp.

Pleurosigma spp.
Nitzschia spp.




Table 15%. cont'd

Day 1 2 3 b 7 8 9 10 13 14 15 16 17 20 21 22 23 24
Time 0830 0840 0835 0915 0830 0825 0830 0830 0920 0825 0910 0750 0840 0900 0825 0900 0835 0840

BIOLOGICAL DATA
Unicellular plankton

Grammatophora spp. |
Unidentified
phytoplankton ++ ++ +

Strombidium sp.
Unidentified
Halteriidae + ] +
Tiantinnopsis spp. + |

Unidentified

Tinrinnidae 1
Vorticella spp. T +
Cothurnia sp. .

Pleuronema sp.

Unidentified ciliates | + + o

'1

+| +

1+

MuLEicellular Elanktun
PEEEIEE Sp.

Synchaeta sp. |
~ Unidentified Rotifera x | x

Copepoda X
Ostracoda
Chaetopoda
Coelenterata
Nauplii |
Megalops and Zooea X x
Veliger X 1
Trochophore
Echinoderm larvae | x
Pisces larvae X

e[

"o

-
il

Temperature, °C. 23,6

2
Salinity, 4 [ 35.3] 35.2 1 3
HﬂB-Hﬂg I 1.0

In, PO, -P ) |
Tot., POz-P 1,0
“Carbohydrate 0

3
Protein l I U.?l

II
|

L [

o
L

Lad IhD
'-.J"llm
Fn

o[ E e [ QO (e
“

= $ e — S
7.1 27, 7 1 27. '8 ] 29.5 | 29.8 | 29.0 | 29,0 |
5 35.7 135.8 135.6 | 36,0 | -

e

*

e

O |t b3 O | O RO




Table 16.-=-Relative abundance of plankton with associatred hydrographic data

JUNE 1957

Day 3 4 5 6 7 To 11 12 13 14 17 18 19 20 21 24 25 26 _ 27 _ 28
Time 0855 0850 0825 1000 0825 0910 0930 0849 0840 0840 0845 0815 0840 0905 0845 0920 1000 0955 0835 0830

T

BIOLOGLCAL DATA | , l

Unicellular glanktan _
Amphidinium spp. | |
Cochlodinium spp. -
Gymnodinium breve

. siyplex

G. splendens
G. Spp. o
Gyrodinium spirale

G. spp.
Torodinium spp.
Polykrikos spp.
Nematodinium spp.
Pouchetia spp.
Oxyrrhis spp.
Ceratiun furca
C. fusus

C. tripos

Gcnyaulax QEE-
Peridiniopsis spp.

Peridinium depressum

+l+

A ——

++

|

N —
- —

P, digitale
P. divergens

P. spp. L
Dinophysis tripcs
D. spp.,

Exuviella spp.
Prorocentrum sp.
Silicoflagellidae
Euglena spp.
Peranema spp.
Melosira spp.
Skeletonema spp.
Chaetoceros spp.
Guinardia spp.
Rhizosolenia sapp.
Thalassiothrix spp.
Navicula spp.
Pleurosigma sSpp.
Nitzschia spp.

J
¥ il o i
[ |

|
|




Table 16. cont'd

Day 3 & ____5 6 7 0 11 12 1314 17 18 19 20 21 24 25 26 27 _ 28 — -
Time 0855 0850 0875 1000 0825 0510 0930 0849 0840 0840 0845 0815 0840 0905 0845 0920 1000 0955 0835 0830
|

BIOLOGICAL DATA

Unicellular plankton
__Grammatophora spp.
" Unidentified
phytoplankton + + +H L H o+ + T
__Strombidium Sp.
tnidentified
Halteriidae
Tintinnopsis spp.
Unidentified
Tintinnidag
Vorticella spp.
Cothurnia sp.
Pleuronema sp.
Unidentified ciliates

Multicellular glankton

Prcoales sp.
Synchaeta sp.
Unidentified Rotifera
Copepoda

(stracoda

Chaetopoda

Coelenterata

Nauplii
Megalops and Zooesa

Veliger
Trochophore
Echinoderm larvae
Pisces larvae
HYDROGRAPHIC DATA
Temperature, °C. : 1.0 8.4 8.3 .g
Salinity, % [35. 5 136.0 3.1 6.7 .
NO4-NO2 ] 0.2 [ 1.0 0.5 0.5 0.5
In. PO,-P 1.2 | 0.6 0.6 0.7 L | 0.7 ,
Tot. PO,-P ' 1.0 1.7 1.0 22 — —
- 1
Carbohydrate ] ] 1.2 0.5 0 .g
“Protein | | 0.4 | 0.9 | 0.6 0.6 | 1 | 0.




Table 17.--Relative abundance of plankton with asscciated hydrographic data

"JULY 1957

Day 1 2 3 3 8 9 10 11 12 15 16 17 18 19 22 23 24 25 26 29 30 31

Time OB845 0915 0820 0845 0845 0945 0830 0835 0830 0915 0905 0830 1000 0915 1010 0825 - 0835 0835 0835 0720 0835 0900

.B;DLDQLFAL DATA
Unjicellular plankton
__Amphidinium spp.

Cochlodinium spp. + l
Gvonodinium breve '
G. simplex

G. splendens + | - r
G. spp. + + | +
Gyrodinium spirale .
G. spp. +
Torodinium spp.
Polykrikos spp. + + | s
Nematodinium spp.
Pouchetia spp. |

Oxyrrhis spp.
Ceratium furca +
C. fusus

_ C. triEDS _ ] i 1

Gonyaulax spp. + +
Peridiniopsis spp. ) I +
Peridinium depressum + +
P. digitale

P. divergens i _j

P, app. + + + + +
Dinophysis tripos | |

D, spp. +
Exuviella spp. -
Prorocentrum sap. +

Silicoflagellidae

Euglena spp.

Peranema spp.
Melosira spp.

Skeletonema spp. L
Chaetoceros spp. + + +
Guinardia spp.
Rhizosolenia spp.
Thalassiothrix spp.
Navicula spp.
Pleurosigma spp,
Nitzschia spp.

Grammatophora spp. ! |

+{+
+
+




Table 17. cont'd

Day 1 2 3 9 8 9 10 11 12 15 16 17 18 19 22 23 24 25 26 29 30 31

Time 0845 0915 0820 0845 0845 0945 0830 0835 0830 0915 0905 0830 1000 0915 1010 0825 0835 0835 0835 0720 0835 0900
— |

BIOLOGICAL DATA
Unicellular plankton

N —

Unidentified

phytoplankton | + ++ | [ ]

Strombidium sp. . |
Unidehtified

Halteriidae 4 -+ + |

Tintinnopsis spp
Unidentified
Tintinnidae
Vorticella spp.
Cothurnia sp.

__Pleuronema sp. ]

+{+
+
+
e
+

" Unidentified ciliates { + + + +

Multicellular Elanktun

Proales sp.
Synchaeta sp.

Inidentified Rotifera X X i
X

Sl

| CuEEpuda 1 |

1|

Ostracoda . |
Chaetopoda |

Coelenterata _
Nauplii | . | L

Megalops and Zooea | | | X x |

.

L

Veliger | d .
Trochophore i I
Echinoderm larvae | N SR U A
Pisces larvae H| | X
HYDROGRAPHIC DﬁTA I E—

uﬂ
SeT
<t

Temperature, °C. | 30.5 | 30.0 30 30—030 2 130.5 [30.1 130.D [30.4 |30.8 30.5 [30.7 [31.5 [30.5
Salli)nitbf 8.6 . _ n 36.2 [36.0 135.6 [35.1 | 36.0 [ 35.9 32& 35.3 [35.3 |35.2 [34.0
¥03-N0; - 05| | 1.2

In. POy-P 1 g.5 - 0.4 4 — T
Carbohydrate 1 1.3 0-9_] | - 0.8

Protein 1 1 ; ] 8.0 | N J N ]




Y

L

2

Table 18.--Relative abundance of plankton with associated hydrographic data

>

6

7 8 9

AUGUST

12 13 14

1957

Day

Time 0835 0%00 0%00 0850 0835

0840 *0835

0910 03500 . 0900 0850 0820

15 16

19

20

21

22

23

26 27

1030 0840 0830 0840 i0930 FDQ&G 0945

BIOLOGICAL DATA

-

Unicellular plankton

* -

||

28

Amphidinium spp. _

___Gymnodinium breve

N S S

Cochlodinium Spp. | |

L

G. simplex

G. qplendens

G. spp.

+{+

Gyvrodinium spirale

G. sSpp.

Torodinlum spp.

Polykrikos spp.

Nematodinium SPP.

Pouchetia spp.

Oxyrrhis spp.

Seratium furca

C. [usus

C. tripﬂs

Gnnzpulax SPP.

Peridiniopsis spp. + Frﬁ- + +
Peridinium depressum +
P. digitale

P. divergens

P. spp.

DinuEEysis tripns

D. 8pp.

__Exuviella SPP.

Proxocentrum sp.

Silicoflapgellidae

Fuglena SPP.
Peranema SPP.

ﬁg}nsira Spp.

Skeletonema spp.

Chaetoceros spp.

+|+

Guinardia spp.

Rhizeosolenia SPP

Thalassiothrix spp.

__Navicula spp.

Pleurasigma SPP.

L

Nitzschia spp.




Table 18. cont'd

1 2 5 6 7

8

9

12

13

14 15 16 19 20 2] 22 23 26 27 28

.00 AN T T B B
_Time 0835 0900 0900 0850 0835 0840 0835 0910 0900 0900 0850 0820 1030 O0OL40 0830 0840 0930 0940 0945

BIOLOGICAL DATA _

Unicellular plankton

Grammatophora spp.

Unidentified
phytoplankton
Strombidium sp.

nidentified
Halteriidae

Tintinnquis EEEE

Unidentified
Tintinnidae

_-Fbgticella EPP.
Cothurnia Bp.
Pleuronema sp.

Unidentified ciliates
plankton

Multicellular

Proales sp.

Synchaeta sp.

Unidentified Rotifera

| Cngepnda _

Ostracoda
Chaetopoda

Coelenterata

Haug_;i

Megalops and Zooea

Veliger
Trochophore

Echinoderm larvae _

Places laryae

HYDROGRAPHIC DATA _

e i — = — =

Temperature, °C.
Salinit
H‘E}B-Hﬂz
In, POy-P
Tot. PO4=-P

Carbohydrate
Protein

X T34l 35.3[32.8]32.4

30.1] 30,5 30, mm
33,7

31 0

29 2

34,3 |134.6]34.9

30.1 § 30.0 | 29.5 | 31.0
01l 34.8 aa




